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combined with oxygen, chlorine, and sulfur, it's considered
inorganic arsenic. If carbon is part of the combination, then the
arsenic is organic. It's the inorganic forms that worry people.
The arsenate used in wood treatment is inorganic. Compared to
organic arsenic, inorganic arsenic is much more likely to
accumulate in living tissues, where it interacts with cell enzymes
and impairs metabolism. Organic forms of arsenic don't appear
to do this, and are largely excreted before they can do us harm.

We're exposed to arsenic -- mostly organic forms -- every day
because very small amounts are present in all soil, water, and
food. We typically eat 25 to 50 micrograms (a microgram is a
millionth of a gram) of mostly organic arsenic a day. Low levels
of arsenic are in everything we eat. The biggest source is
shellfish.

Inorganic arsenic also may be present in foods due to residues
in the soil from the days when arsenic was an approved
pesticide. One reason root crops tend to accumulate arsenic is
that minute particles of soil stick to the root's skin, even after a
brisk scrubbing. Peeling root vegetables before eating them gets
rid of that arsenic. Still, there's no need to worry about normal
levels of arsenic in foods. The amount is so smali it's not
harmful.

Soils contain both organic and inorganic arsenic. Background
levels of arsenic in soil (amounts due to geological weathering,
not to human contamination) typically range from 0.1 to
upwards of 10 parts per million (ppm), and up to 40 ppm is
considered tolerable, according to the U.S. Department of
Agriculture. Above that level, detectable amounts start showing
up in children's urine, because kids ingest dirt.

Water contains background arsenic too, but there might also be
arsenic from contamination. The current EPA limit for arsenic in
drinking water is 50 parts per biliion.

In large doses, inorganic arsenic is strong poison. Ingesting 1 to
3 milligrams per kilogram of body weight can be fatal. Lesser
amounts can cause nausea and diarrhea, lower production of
both red and white blood cells, and give you a pins-and-needles
sensation in your arms and legs. Inorganic arsenic is also
carcinogenic, increasing the risk of lung, skin, and other cancers.

But as USDA heavy metals expert Rufus Chaney points out, what
constitutes an acute toxic dose isn't really relevant to gardeners.
What we want to avoid are chronic toxic doses, which can lead
to disease. Chronic exposure means every day far a lifetime.
According to the Agency for Toxic Substances and Diseases
Registry (ATSDR) in Atlanta, we can ingest up to 0.3 micrograms
of inorganic arsenic per kilogram of body weight per day and not
be harmed. The average American woman, who weighs 132 [b.
or 60 kg., would have to eat more than 18 micrograms daily all
her life to see any ill effects. Before you get alarmed, remember
this is inorganic arsenic we're talking about, not the organic
types predominant in our diet. And, an ATSDR spokesperson
points out, 0.3 microgram is a low estimate for the maximum
tolerable dose.
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The data on leaching
So how much arsenic leaches into the soil from CCA lumber?
More to the point, how much gets taken up by vegetables? And
how much winds up in the mouths of children? There have been
a lot of studies iooking at the first two issues, but in trying to
organize the facts into meaningful information, I discovered
definitive answers can be elusive. I can't tell you whether or not
you should use pressure-treated wood. What I can do is explain
the results of pertinent studies and give you the information you
need to decide for yourseif.
CCA-treated wood does have good resistance to leaching,
but there is some loss of chemicals -- In a study of utility
poles of varying ages, wood scientist Paul Cooper of the
University of New Brunswick in Canada found uniformly high
CCA retention, clearly indicating that large amounts of
preservative had not leached out of the wood. There appears to
be an initial surge of leaching during the first rainy season, and
then the wood settles down to a slow release of small amounts,
decreasing slightly over time.
All three CCA elements are more liable to leach at a pH of 3 or
below, far too acidic for growing vegetables. At levels of 4 and
up, pH has no effect.
Cooper has also studied compost bins made of CCA wood, and
found that organic acids formed during the composting process
cause more leaching. This not only brings more contaminants
into the soil or compost, but also compromises the integrity of
the lumber. Neither result is desirable, so Cooper does not
consider pressure-treated wood suitable for making compost
bins, although he doesn't object to using it in gardens. Finished
compost has a near-neutral pH, so adding compost to CCA-
framed beds isn't a problem.
Once arsenic is in the Sample #3 Sarpn 82
ground, it doesn't migrate
much -- Where there is
leaching, arsenic levels drop
quickly with distance from the
wood, usually reaching Sampie
background levels within a few .
inches in raised beds (see test .
results at right). - &
f Soil samples from a 3-year-old
fvat leached arsenic wil find its  CCA-framed bed were <ent to o
. lab for testing. Thee three
way into groundwater, but samples were taken at various
Cooper's utility pole study found distances from the wood --
no evidence to support such immediately adjac_ent, several
concerns. Groundwater samples ~ 'nches away, and in the middle
taken from close to the poles of the bed. For a control, a
sample was taken from a bed
had very low levels of CCA that's never been in contact
components. According to Stan with pressure-treated wood.
Lebow, a wood scientist at the Only the soil very close to the
USDA's Forest Products treated wood shows a higher-
K . than-background level of
Laboratory in Madison, arsenic.
Wisconsin, "The potential for
any CCA chemicals getting into Sample #1 is the cantrol, sol
groundwater from garden use iS  yaken from a bed with no
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pretty much zero. They just
don't move that far."

The story on arsenic and
vegetables

There have been three major
studies of vegetables grown in
arsenic-enhanced soils, one by
E.A. Woolson (United States,
1973), one by C. Grant and A.J.
Dobbs (Britain, 1977), and one
headed by T.W. Speir (New
Zealand, 1992). All measured
arsenic's effect on plant growth
and arsenic content of the
harvest.

pressure treated wood.
showing a background level uf
4.4 ppm arsenic.

Sample #2 at 2 ft. from the
wood shows an arsenic leve! of
only 4.2 ppm.

Sample #3, 0-2 in. from wood,
shows the effect of feaching,

with an arsenic level of 20 ppm.

In sample #4, at 6 in. from the
wood, arsenic has dropped to
4.8 ppm, nearly background
level,

At certain levels of concentration, arsenic interferes with
plant growth, but it's impossible to generalize about amounts.
Availability to plants varies from soil to soil, and sensitivity
varies from crop to crop. Beans are fairly sensitive, while carrots
and tomatoes tolerate arsenic well. Very small additions of
arsenic can actually increase yields. Also, there's no correlation
between a crop’s sensitivity to arsenic and the ability to absorb
and transfocate it to edible plant parts.

Available arsenic -- meaning arsenic in a form plants can absorb
-- is @ much more important measure than total arsenic.
Typically, background arsenic is either pretty much insoluble or
is tied up in a complex relationship with minerals and organic
matter. For example, in the Grant and Dobbs study, soil with 24
ppm total arsenic had 7 ppm available arsenic. At 14 ppm total
arsenic, available arsenic was undetectable.

Arsenic accumulates in very small amounts in vegetables,
but generally in parts we don't eat. Grant and Dobbs grew
green beans, carrots, and tomatoes for their test. Crops grown
in soil with 24 ppm total arsenic had the following arsenic levels
in the edible parts: green beans, 0.29 ppm; carrots, 0.11 ppm;
and tomatoes, 0.14 ppm. These, too, are total arsenic levels,
and as Rufus Chaney pointed out, much of it would be organic.
Carrots, for example, grown in soil with no added arsenic

contained 0.05 ppm arsenic.

Woolson tested green and lima beans, spinach, cabbage,
tomatoes, and radishes. Radishes and spinach took up the most
arsenic, but even in soil with enough arsenic to reduce growth
by 50%, the spinach had only about 1 ppm arsenic and the
radishes about 8 ppm. After the experiment, Woolson found
available arsenic in the soil had been reduced in "barely
significant” amounts, indicating the plants had removed very,

very small portions.

In general, plants tend to hold what arsenic they accumulate in
their roots, typically in the fibrous roots. Uptake into plant tops
and fruits is very small. (As always, there are exceptions.

Carrots, radishes, and spinach all tend to store arsenic in their

edible portions.)
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For example, beets are good arsenic accumulators, but most
stays in the tail-like root, not the bulbous part you eat. In
Speir's experiment, beets grown on soil with 66 ppm arsenic
contained less than 10 ppm arsenic after being completely dried.
To put this in perspective, at fresh weight -- the way vegetables
are actually eaten -- that concentration would be only about 2.5
ppm. And if you remove the skin, you also remove much of that
arsenic. An interesting footnote: In the Speir study, crops were
grown in soil containing CCA-treated sawdust. Because sawdust
has a huge proportion of surface area, it leaches chemicals at a
very high rate, so in effect this is a worst-case experiment.

So is CCA-treated wood unsafe?
I went to several scientists to get their take on the data in the
various reports.

Les Bourquin, a food safety specialist at Michigan State
University, says, "Consumers as a whole would like to have zero
risk. The classic example is, you're safer in an airplane than you
are in a car. But most people are more comfortable driving a car
because that's where they're in control. There are some things
we do in our lives that put us at much greater risk” than eating
foods grown in CCA-framed beds. Bourquin feels that from a
food safety standpoint, microbial contamination like E. coli
0157:H7 is of much greater concern. "Compared to microbial
risks, arsenic exposure doesn't seem a big problem.”

Rufus Chaney at the USDA agrees with Bourquin about food
safety. "There's no evidence that food safety is impaired by
growing vegetables around CCA-treated wood." According to
Chaney, high levels of inorganic arsenic in soil will kill a plant
before there's enough arsenic in the plant itself for you to
consider not eating it. Far more important is the risk of potential
transfer of arsenic to skin and mouths, particularly for children,
whose small bodies don't tolerate arsenic as well as ours do.
Chaney points out that persistent leaching, however small,
means that arsenic is continually coming to the surface of the
wood, where it can easily be transferred to us or our children
when we touch the wood. “"There's just no way around it,”
Chaney says. "For me, this is the overriding reason not to use
CCA"

For more information on using CCA-treated wood, stop by the
American Wood Preservers Institute Web site

(www . preservedwood.com) and read the EPA’s Consumer
Information Sheet on Inorganic Arsenical Pressure-Treated
Wood. For guildelines on working with CCA-treated lumber, see
Health and safety precautions.

ACQ, a new alternative

Public concern over potential hazards of CCA has led the
industry to look for safer, less controversial preservatives. A few
years ago, one of the producers of CCA came out with a
preservative touted as environmentally sound. ACQ®, which
stands for alkaline copper quat, is a mix of copper and a
quaternary ammonium compound, nicknamed quat. Small
amounts of copper and quat do leach, but nothing in ACQ is
considered hazardous by the EPA, and no ingredient is a known
or suspected carcinogen. The maker, Chemical Specialties, Inc.
(CSI; www.treatedwood.com), uses only recycled copper in
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ACQ. The wood is expected to last as long as CCA-treated
lumber.

I first heard about ACQ four years ago, but had never found a
place to buy it. Why, 1 wondered, was it so unavailable if it had
so much to recommend it? The first version to go on the market
contained no water repellent and had to be treated by the buyer
to minimize cracks and warping. In late 1997, CSI came out with
a version, ACQ Type D, which has a built-in water repellent. The
company hopes the new formulation will be more attractive to
lumber retailers and consumers. ACQ-treated wood is about
10% more expensive than CCA because it contains more copper.

How lumber options stack up

I called several Connecticut lumberyards to see what was
available and how much it would cost to buy 24 board feet,
enough to build an 8 ft. by 4 ft. raised bed. I've listed the lowest
price I could find for each material. Stock is 2x10 unless
otherwise noted. Local availability may differ. The years of
expected service are ballpark figures, and could be lengthened
or shortened by climate.

1. CCA pressure-treated
wood -- $33. More than 40
years.

2. ACQ pressure-treated
wood -- $38. Longevity simifar
to CCA. Look for the new ACQ
Type D with built-in water
repeilent, and buy only wood
with a retention rate of 0.40 for
ground contact. As of this
writing, there are only about
170 de.ale'.—s m. 21_states, with Top to bottom: CCA-treated
good distribution in wood, ACQ-treated wood,
Massachusetts, Minnesota, and redwood, Western red cedar,
Wisconsin. If you're interested cypress, Trex.

in ACQ but can't find a source,

ask your local lumberyard to start stocking it. For dealer
information call 704/522-0825.

3. Redwood -~- $62 for construction heartwood grade. 15 to 25
years. Heartwood is where the rot-resistant compounds are
concentrated. Avoid construction common grade, which contains
sapwood, and like any non-durable wood, would last only a few
years with ground contact. Construction heartwood is primarily a
product of young-growth timber, not old-growth "guilt wood."

4. Western red cedar -- $76 for knotty cedar. 15 to 25 years.
Only one place I called had knotty cedar; most carry only high-~
quality clear grade, which is too costly for garden use.

5. Cypress -~ $36 for a 12-in.-high bed made from 1- 1/2 x 6
decking stock. Longevity of first-growth cypress is comparable to
CCA; second-growth cypress is moderately decay resistant.
Cypress grows in the southeastern U.S., particularly along the
coast, in wet, swampy conditions. A compound called cypressene
gives the wood its admirable rot resistance. As with other
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durable species, look for heartwood. Not widely available outside
its range, but at least one source, The Wood Cellar, Ltd., of
Savannah, Georgia, will ship anywhere (800/795-9114;
www.woodcellar.com). Contact the Southern Cypress
Manufacturers Association (412/ 829-0770;
www.cypressinfo.org) for more dealer information.

6. Trex -- $88. Trex is a manufactured lumber product made
from waste hardwood fiber and reclaimed plastic grocery bags.
It carries a 10-year warranty against decay, splintering, or
cracking due to weather. Trex has been on the market only nine
years, but in accelerated-age tests it racked up an expected life
of at least 28 years. It has a dense, even texture and is heavier
than wood. Hot weather may compromise rigidity, due to a
plastic content of about 50% and a lack of continuous wood
fibers running the length of the boards. A company engineer
recommends reinforcing the long sides of a raised bed by placing
stakes every 2 ft. or 3 ft. to prevent bowing. Call 800/289-8739
or go to to www.trex.com to find a dealer near you.

Check out the locals -- Depending on where you live, you may
have access to a native species whose heartwood is decay
resistant. Black locust, red mulberry, osage orange, and Pacific
yew show outstanding longevity. Other highly rot-resistant
species include catalpa, Arizona cypress, juniper, mesquite, and
several oaks, namely bur, chestnut, Gambel, Oregon white,
post, and white.

Ruth Lively is senior web editor, Taunton New Media.
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